Introduction
============

Diabetes is a prevalent chronic disease in many developed countries. Approximately one in 10 adults is affected by diabetes worldwide, which represents around 415 million individuals ([@bib20]). It has been estimated that, by the year 2040, 642 million individuals will have type 2 diabetes mellitus (T2DM) globally ([@bib20]). In Taiwan, the prevalence of diabetes has risen to 9.2% and was the fifth leading cause of death in 2016 ([@bib9]). Poor diabetes control often results in serious macrovascular and microvascular complications such as coronary artery disease and neuropathy ([@bib24]). Thus, controlling T2DM is an urgent international public health issue.

Traditionally, patients are initially treated with oral hypoglycemic agents after receiving a T2DM diagnosis. Nevertheless, T2DM is a progressive disease, and almost 80% of people with T2DM will require insulin to maintain optimal hemoglobin A1c (HbA1c) levels ([@bib15]). Insulin therapy is suggested for patients with T2DM being treated with oral hypoglycemic agents but who report poor glycemic control ([@bib2]). However, many patients with T2DM being treated with oral hypoglycemic agents and reporting poor glycemic control are often reluctant to receive insulin treatment ([@bib21]; [@bib28]). Even insulin-treated patients may have poor adherence to insulin injection ([@bib8]; [@bib26]). As attitude has been identified as an important determinant of behavior in many behavioral models ([@bib1]; [@bib3]), assessing attitude toward insulin injection is crucial for healthcare providers to improve the initiation of as well as adherence to insulin injection regimens.

Fear of weight gain, needle injection, pain, hypoglycemia, public embarrassment, and interference with daily life have been identified as prevalent, negative attitudes toward insulin injection ([@bib10]; [@bib26]; [@bib27]), whereas prevention of complications, maintenance of good glycemic control, improved energy levels, and family support have been identified as facilitators of insulin injection acceptance ([@bib8]; [@bib18]; [@bib26]). Most of the scales currently used to measure attitudes toward insulin injection have focused on assessing related negative attitudes or perceived barriers, which are collectively referred to as psychological insulin resistance and are specific to "insulin-naive" (no prior insulin use) patients with T2DM ([@bib5]; [@bib39]). For example, the 14-item Barriers to Insulin Treatment Scale (BITS) has been used widely to measure perceived barriers of initial insulin injection in insulin-naive patients ([@bib25]). The BITS includes factors such as attitudes toward fear of injection and self-testing, expectations regarding positive insulin treatment, expected hardships of insulin treatment, stigmatization of insulin injections, and fear of hypoglycemia. The factor structure of BITS has been supported by confirmatory factor analysis (CFA), and the overall Cronbach\'s α is .78. However, BITS items are rated from 1 to 10, which may not be convenient for patients. In addition, a 13-item Chinese Attitudes to Starting Insulin Questionnaire (Ch-ASIQ) was developed for Chinese-speaking populations as a measure of self-image and stigmatization, fear of pain or needles, factors promoting self-efficacy, and time and family support ([@bib12]). Despite this questionnaire earning Cronbach\'s α values for each factor of ≥ .60, its construct validity was only supported by exploratory factor analysis (EFA), and no further validity measures were used.

Psychological insulin resistance has been associated with poor adherence to insulin injection in insulin-treated patients ([@bib40]). Nevertheless, few scales have been developed specifically to assess attitude toward insulin injection in insulin-treated patients. The 20-item Insulin Treatment Appraisal Scale (ITAS) was designed to assess negative attitudes toward insulin injection in insulin-naive and insulin-treated patients ([@bib33]) and earned a Cronbach\'s α of .89, indicating satisfactory internal consistency. The concurrent validity of the ITAS, which combined insulin-naive and insulin-treated patients, was supported by a low-to-moderate correlation with emotional distress and well-being. Two factors were found to best support the latent structure of ITAS after EFA. Moreover, the ITAS scores of insulin-naive patients were significantly higher than those of insulin-treated patients in the United States ([@bib33]), Australia ([@bib18]), and China ([@bib7]), which preliminarily supports the known-group validity of ITAS. Nevertheless, the validity of ITAS in populations of insulin-naive and insulin-treated patients has not been examined.

Many scales, including BITS, Ch-ASIQ, and ITAS, focus on measuring negative attitudes toward insulin injection. Even when positive-attitude items are designed into these scales, they are reverse scored and summed with the scores of negative-attitude items to quantify an overall score of negative appraisal for insulin injection. Assessing only the negative attitudes toward insulin injection may lead healthcare providers to focus on reducing barriers and to overlook the potential facilitators of improving insulin injection efficacy. [@bib19] asserted that positive attitudes toward insulin injection merited more assessment to educate patients comprehensively. The transtheoretical model (TTM; [@bib30]) proposed behavioral change as an ongoing process rather than as a discrete occurrence. According to the TTM, individuals experience behavioral stages of precontemplation (no intention to take action in the coming 6 months), contemplation (intention to act within 6 months), preparation (intention to act within a month), action (already modified behavior within the past 6 months), and, finally, maintaining the behavior (already adopted a behavioral change for over 6 months and are thus less likely to relapse). The TTM proposed "decisional balance" to be an attitude factor that is significantly associated with behavioral stages ([@bib30]). Decisional balance refers to people who consider pros and cons simultaneously and assess the relative impact of both before adopting positive behavioral stages. The cons outweigh the pros in the precontemplation stage, whereas the pros outweigh the cons in the contemplation, preparation, and action stages. The concept of decisional balance has been found to associate with behaviors and health outcomes in many studies ([@bib32]; [@bib34]). Although the concept of the decisional balance of TTM may be useful in assessing attitude toward insulin injection, this has been less tested for insulin injection in patients with T2DM.

Considering developing a scale to measure both positive and negative attitudes toward insulin injection simultaneously may help healthcare providers develop comprehensive care to improve insulin injection efficacy in patients with T2DM. Furthermore, a scale that is applicable for insulin-naive and insulin-treated patients may help track the progress of these patients from insulin-naive to insulin-treated status. Therefore, the aim of this study was to develop a decisional balance for insulin injection (DBII) scale that is valid for use with insulin-naive and insulin-treated patients and to test the psychometric characteristics of this scale using the concept of decisional balance.

Methods
=======

Sampling and Design
-------------------

A cross-sectional design was used in this study. Considering that DBII is applicable to both insulin-naive and insulin-treated patients, patients in both categories were recruited for this study. Insulin-naive and insulin-treated patients with T2DM were recruited using convenience sampling from two outpatient diabetes clinics in Taiwan. All eligible participants were between 20 and 85 years old and had been diagnosed with T2DM for at least 6 months. The inclusion criteria for insulin-naive patients were as follows: (a) taking oral hypoglycemic agents and having no previous experience of insulin injection and (b) having HbA1c levels higher than 8.5% more than two times during the most recent 1-year period while eligible for initiating insulin injection ([@bib22]). The inclusion criterion for insulin-treated patients was having insulin treatment for at least 3 months. Endocrine physicians referred eligible participants to a research assistant. After the research assistant explained the study purposes and eligible participants signed consent forms, an anonymous questionnaire, including the first draft of the 18-item DBII scale, and a demographic and disease characteristics datasheet were administered. Overall, 332 patients were recruited for this study. Data were collected from November 2016 to September 2017.

The detailed procedures that were used to develop the DBII scale and to test its psychometric properties are described below.

### Development of the first draft of the decisional balance for insulin injection scale and content validity testing

A first draft of the 18-item DBII scale was developed based on previously developed scales such as the BITS, Ch-ASIQ, and ITAS as well as on related articles in the literature ([@bib8]; [@bib10]; [@bib12]; [@bib18]; [@bib25]; [@bib26]; [@bib27]; [@bib33]). Moreover, this first draft included pro and con subscales based on the concept of decisional balance in the TTM. The con subscale included 10 items related to perceived inconvenience, fear of pain, poor skill, and the perceived negative consequences of insulin injection, whereas the pro subscale included eight items related to perceived convenience, family support, and the positive consequences of insulin injection. Each item was rated from 1 (*strongly disagree*) to 5 (*strongly agree*). Mean item scores of the two subscales were calculated separately. High item mean scores on the pro subscale indicated a more positive attitude toward insulin injection, whereas higher item mean scores on the con subscale indicated a more negative attitude toward insulin injection. The item mean score of the pro subscale minus the item mean score of the con subscale was calculated to represent the score of DBII. The total possible score ranged from −4 to 4, with higher scores indicating a stronger positive attitude toward insulin injection.

Two diabetes physicians and five diabetes nurses were invited to rate the relevance of each item on the draft DBII using a scale ranging from 1 (*irrelevant*) to 4 (*highly relevant and succinct*). The content validity index was calculated by dividing the number of items that were rated 3 or 4 by the total number of items, giving a content validity index value for the draft DBII scale of .87, which indicates that this scale is acceptable for further use ([@bib37]).

### Item analysis and construct validity testing by exploratory factor analysis and confirmatory factor analysis

The DBII scale was developed to be applicable for patients with T2DM regardless of insulin treatment status. Therefore, the data of insulin-naive and insulin-treated patients were combined together to conduct item analysis and construct validity. Item analysis was conducted to delete redundant items. Items with item--total correlations below .4 are deemed to not sufficiently contribute to measuring the concept, whereas those above .7 may be redundant ([@bib11]). Therefore, items with an item--total correlation below .4 or above .7 were considered for deletion. The items that were retained after item analysis were analyzed to examine construct validity.

Construct validity was initially tested using EFA. The factor structure produced by EFA was further cross-validated using CFA. Principal component analysis with oblique rotation was conducted to perform EFA, as the pro and con scores should be correlated. Factors with eigenvalues exceeding unity were used to select the factors to be rotated. Having a factor loading larger than .5 was set as the criterion for retaining items in the DBII scale ([@bib13]). Structural equation modeling was performed to conduct CFA. CFA was considered acceptable if the χ^2^/*df* ratio was lower than 3. The goodness-of-fit index (GFI), comparative fit index (CFI), and nonnormed fit index (NNFI) all exceeded .90, and the root mean square error of approximation (RMSEA) was less than .08 ([@bib36]). The final version of DBII was developed after EFA and CFA were completed.

### Known-group validity testing

Known-group validity is the ability to distinguish the differences between specific groups of individuals that are anticipated to exhibit different scores ([@bib23]). Insulin-naive patients have been found to hold more negative attitudes toward insulin than insulin-treated patients ([@bib7]; [@bib18]). Therefore, comparing the pro scores, con scores, and decisional balance scores between insulin-naive and insulin-treated patients was conducted in this study to examine the known-group validity of the final DBII scale.

### Concurrent validity testing

The concurrent validity of insulin-naive and insulin-treated patients, respectively, was tested using different criteria indicators. Because insulin-naive patients have not received insulin injection, the DBII of this group should associate with the stages of behavioral change for insulin injection (excluding the stage of action and maintenance) based on TTM ([@bib29]). Therefore, the concurrent validity of the final DBII scale for insulin-naive patients was examined by testing the associations between pro, con, and decisional balance scores, respectively, with the stages of behavioral change for insulin injection. TTM clearly defines stages of behavioral change, with one item frequently used to measure stages of behavioral change ([@bib14]; [@bib17]). The question "What would you think if the doctor recommended that you initiate insulin treatment right now?" was developed. The three possible responses of "never considered," "under consideration and may start within the next 6 months," and "likely to start immediately" were designed to respectively represent three early stages of behavioral change, namely, precontemplation, contemplation, and preparation.

For insulin-treated patients, the final goal of insulin injection is to achieve optimal glycemic control. Therefore, HbA1c level was selected as the criterion to assess the concurrent validity of the final DBII scale. The associations between the pro, con, and decisional balance scores and HbA1c levels were examined. The updated HbA1c was collected from medical records for each insulin-treated patient after the DBII scale had been administered.

### Reliability testing

Cronbach\'s α was calculated to assess the internal consistency of the pro and con subscales for all participants and was examined separately in insulin-naive and insulin-treated patients.

Ethical Considerations
----------------------

This study was approved by the Human Experiment and Ethics Committee of two hospitals (Nos. KMUHI-E(I)-20150262 and TSGHIRB-1-105-05-163). Researchers explained the study purpose and informed participants of their right to refuse to participate. Data were collected only after the participants had signed the consent forms.

Statistical Analysis
--------------------

Item analysis, Cronbach\'s α, descriptive statistics, group comparison, bivariate correlation, and EFA were performed using SPSS Statistics Version 17.0 (SPSS, Inc., Chicago, IL, USA). CFA was performed using the IBM SPSS Amos Version 18.0 structural equation modeling program (IBM, Armonk, NY, USA). All of the statistical analyses were two sided, and a *p* \< .05 was considered significant.

Results
=======

Demographic and Disease Characteristics of the Participants
-----------------------------------------------------------

Of the 332 participants, 95 were insulin naive and 237 were insulin treated. Table [1](#T1){ref-type="table"} shows the demographic and disease characteristics for all of the participants and comparisons of these characteristics between the groups. Neither gender nor age differed significantly between the two groups. In Taiwan, most patients with T2DM are first treated with oral medication and are referred for insulin injection treatment if they exhibit poor glycemic control. The duration of diabetes in all insulin-naive patients was significantly lower than that in all insulin-treated patients. As insulin-naive patients were selected for poor glycemic control, their HbA1c levels were significantly higher than those of insulin-treated patients.

###### 

Demographic and Disease Characteristics of Participants and Comparison Between Insulin-Naive and Insulin-Treated Patients (*N* = 332)

![](nrj-27-e42-g001)

Item Analysis, Exploratory Factor Analysis, and Confirmatory Factor Analysis
----------------------------------------------------------------------------

After item analysis, five items were deleted because their item--total correlation coefficients were smaller than .4. The construct validity of the retained 13 items was assessed using EFA and CFA. To prevent overfit due to conducting EFA and CFA on the same samples, 332 participants were randomly assigned into Group 1 (*n* = 159) and Group 2 (*n* = 173) by computer to conduct the EFA and CFA, respectively. In terms of EFA, the Kaiser--Meyer--Olkin measure of sampling adequacy was .865 and Bartlett\'s test of sphericity was with χ^2^ = 1020.42, *p* \< .001, which supported the adequacy of this sample to perform EFA. After EFA, the factor loadings of the 13 retained items were all significant and larger than .5. Two factors, named "pros" (eight items) and "cons" (five items), were produced, which explained 63.48% of the total variance (Table [2](#T2){ref-type="table"}). No items were cross-loaded on different factors.

###### 

Exploratory Factor Analysis of the Decision Balance for Insulin Injection Scale
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The factor structure produced by EFA was further examined using CFA on Group 2. A two-correlated, first-order CFA was performed to test the factor structure of the 13-item DBII scale. The fit indices were χ^2^ = 159.022, *df* = 64, *χ*^2^/*df* = 2.49, GFI = .88, NNFI = .90, CFI = .92, and RMSEA = .09 (90% CI \[0.08, 0.11\]). Furthermore, a high correlation between the residuals of Items 2 and 7 was found, according to the modification indices. The correlation of error variances between Items 2 and 7 was set, and CFA was conducted again. As shown in Figure [1](#F1){ref-type="fig"}, each item significantly loaded on its corresponding factor and factor loadings were all above .5. The fit indices were acceptable, with χ^2^ = 133.01, *df* = 63, *p* \< .001, χ^2^/*df* ratio = 2.11, GFI = .90, NNFI = .93, CFI = .94, and RMSEA = .08 (90% CI \[0.061, 0.099\]). The correlation coefficient between the two first-order factors was −.65. Therefore, the factor structure of the 13-item DBII scale was supported.

![The final first-order confirmatory factor analysis of the 13-item decisional balance for insulin injection scale.](nrj-27-e42-g003){#F1}

Known-Group Validity and Concurrent Validity
--------------------------------------------

Pros, cons, and DBII were all considered when assessing the known-group validity and concurrent validity of the 13-item DBII scale in insulin-naive and insulin-treated patients, respectively. In terms of known-group validity, the item mean scores of the insulin-naive patients for decisional balance and the pro subscale were significantly lower than those of the insulin-treated patients, whereas the item mean scores of the insulin-naive patients for the con subscale were significantly higher than those of the insulin-treated patients (Table [3](#T3){ref-type="table"}).

###### 

Comparison of Decision Balance for Insulin Injection Between Insulin-Naive and Insulin-Treated Patients With Type 2 Diabetes (*N* = 332)

![](nrj-27-e42-g004)

With respect to concurrent validity, item mean scores for pros, cons, and decisional balance significantly differed for insulin-naive participants among the three stages of behavioral change (Table [4](#T4){ref-type="table"}). For this subgroup, the item mean score on the pro subscale in the precontemplation stage was significantly less than those in the contemplation and preparation stages, and that in the contemplation stage was significantly lower than that in the preparation stage. As for decisional balance, the item mean scores for both the contemplation and preparation stages were significantly higher than that for the precontemplation stage. No significant difference was found in item mean scores of the con subscale between any two stages of behavioral stages after post hoc analysis. As for concurrent validity for the insulin-treated patients, the correlation coefficients of the pro subscale, con subscale, and decisional balance with HbA1c levels were −.11 (*p* = .10), .21 (*p* = .001), and −.19 (*p* = .004), respectively.

###### 

Comparison of Stages of Behavioral Change on Decisional Balance for Insulin Injection in Insulin-Naive Patients With Type 2 Diabetes (*N* = 95)
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Reliability
-----------

The Cronbach\'s α of the pro and con subscales were .87 and .92, respectively. In terms of the Cronbach\'s α for the insulin-naive patient group only, the values for the pro and con subscales were .86 and .92, respectively. In terms of Cronbach\'s α for the insulin-treated patient group only, values for the pro and con subscales were .78 and .88, respectively.

Discussion
==========

As far as is known by the authors, this study is the first to develop a scale to assess patient attitudes toward insulin injection based on the concept of decisional balance and to examine the psychometric characteristics of this scale. The findings of this study support using decisional balance to assess attitudes toward insulin injection in patients with T2DM, regardless of insulin-treatment status.

In this study, items that addressed increased risk of hypoglycemia (Item 9) and weight gain (Item 10) after insulin injection were deleted after item analysis. Similarly, a prior study found that, in the 20-item ITAS, which was designed to be applicable to both insulin-naive and insulin-treated patients, items pertaining to weight gain and increased risk of hypoglycemia had relatively lower factor loadings than other items ([@bib33]). In addition, previous studies support the finding of this study that Chinese patients appear to be more concerned about the psychosocial aspects than the physical aspects (e.g., risk of hypoglycemia and weight gain) of insulin therapy ([@bib16]; [@bib38]). Participants in this study were not particularly concerned regarding risks of hypoglycemia and weight gain after insulin injection. Nevertheless, further studies are needed to validate this suggestion. Because diet control is emphasized in patients with T2DM regardless of insulin treatment status ([@bib4]), patients may not perceive decreasing diet restrictions as an important benefit of insulin injection. Therefore, Item 16, which addressed the relief of diet restrictions after insulin injection, was not an important indicator of the DBII scale. The content measured in Items 17 ("When oral medication no longer effectively controls blood glucose, insulin injection is a good alternative") and 18 ("When needed, my family will help me inject insulin"), respectively, overlapped with those of Items 11 ("Insulin is more effective than oral medication for controlling blood glucose") and 12 ("My family will support me if I take insulin"). Therefore, Items 17 and 18 were deleted after item analysis. The retained items of the 13-item DBII scale were similar to BITS, Ch-ASIQ, and IATS, indicating that the attitudes toward insulin injection of patients with T2DM are similar across different populations.

The construct validity of the 13-item DBII scale was supported by EFA and CFA. In addition, the absolute value of the correlation coefficient between the pro and con subscales (.65) was smaller than .85, indicating good discrimination between these two subscales ([@bib6]). Thus, the 13-item DBII scale, including the pro and con subscales, was found to be adequate. Significant differences in the scores of decisional balance, pros, and cons were found between insulin-naive and insulin-treated patients, which is consistent with previous studies ([@bib7]; [@bib18]). The 13-item DBII scale distinguished between the attitudes toward insulin injection of insulin-naive and insulin-treated patients and supported the known-group validity of the 13-item DBII scale.

The concurrent validity of the 13-item DBII scale was supported for insulin-naive patients, as the scores of decisional balance significantly associated with the stages of behavioral change. The decisional balance score for the precontemplation stage was significantly lower than those for both the contemplation and preparation stages. The higher the decisional balance scores, the more positive the stages of behavior. Reviewing the scores of the pro and con subscales, the scores of con subscales between any two stages did not differ significantly. However, the pro subscale score seemed to have a dose--response relationship and to increase from the precontemplation stage to the preparation stage. This may indicate that, for insulin-naive patients who were in the precontemplation stage, enhancing the pros and then increasing the decisional balance may help them move from the precontemplation stage to the contemplation stage and then to the preparation stage. Thus, this finding supports the TTM statement that emphasizing the pros of behaviors in the early stage may help patients move to the positive stage of behaviors ([@bib30]). Contrary to the traditional approach, which works to decrease negative attitudes toward insulin injection for insulin-naive patients, working to enhance the pros and then to increase decisional balance may be useful to help insulin-naive patients initiate insulin injection.

The concurrent validity of the 13-item DBII scale in insulin-treated patients was supported because higher decisional balance scores were associated with lower HbA1c levels. The more the pros outweighed the cons, the lower the HbA1c levels in insulin-treated patients with T2DM. Furthermore, con subscale scores were found to correlate significantly with HbA1c levels, whereas pro subscale scores did not. Insulin-treated patients may hold positive attitudes toward insulin injection and toward receiving insulin injections. Nevertheless, they may still encounter negative experiences regarding insulin injection and thus possess negative attitudes toward insulin injection ([@bib35]). Therefore, the cons of insulin injection appear to have a stronger association than the pros with HbA1c levels in insulin-treated patients. Strategies that are designed to enhance decisional balance by decreasing the cons may improve glycemic control in insulin-treated patients. Nevertheless, studies should assess the correlation of the 13-item DBII scale with insulin injection behaviors in insulin-treated patients to examine the concurrent validity of the 13-item DBII scale in clinical settings.

The Cronbach\'s αs of the pro and con subscales of the 13-item DBII scale for all participants as well as for the insulin-naive and insulin-treated groups were all larger than .7, which is considered acceptable ([@bib31]). The 13-item DBII scale showed acceptable reliability independent of insulin treatment status as well as when used exclusively on insulin-naive and insulin-treated patients, respectively.

The Limitations of This Study
-----------------------------

Several limitations affected this study. The 13-item DBII scale was only developed based on the author\'s review of related literature. Qualitative interviews should be conducted to more comprehensively capture the pros and cons of insulin injection. In addition, the participants were recruited using convenience sampling from only two diabetes clinics in Taiwan. More men and younger-aged patients were included in this study, as compared with a national survey of patients with T2DM in Taiwan ([@bib41]) in which the ratio of male patients was 49.9% and the mean age was 63.2 years (*SD* = 12.2). Thus, the generalizability of this study may be limited. Furthermore, attitudes toward insulin injection may be significantly affected by culture and ethnicity ([@bib38]). Therefore, the 13-item DBII scale must be further cross-validated in diverse populations in Taiwan and in other countries. Further studies should also track the change in the scores of the 13-item DBII scale on the same patients from before to after they receive insulin injections and examine the sensitivity to the change from insulin-naive to insulin-treated status.

Conclusions and Clinical Implications
-------------------------------------

As we know, the 13-item DBII scale is the first scale to assess attitudes toward insulin injection based on the concept of decisional balance. The 13-item DBII scale is not only appropriately short but also possesses satisfactory validity and reliability for insulin-naive and insulin-treated patients with T2DM. Healthcare providers such as nurses may use the 13-item DBII scale as a checklist to guide clinical discussions with patients about insulin therapy as they transition from insulin-naive to insulin-treated status over time. Furthermore, this study provides useful information to help improve the DBII for both insulin-naive and insulin-treated patients with T2DM. Healthcare providers may emphasize the importance of increasing the pros for insulin-naive patients and of decreasing the cons for insulin-treated patients.
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